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This report has been approved by the Panel and has served as the basis 
for the Program Guidance Recommendations of the Committee. 



Panel on Components 
PROGRAM GUIDANCE REPORT 



2 December 1949 



PART I 



as mentioned in LCP 17/3 dated 10 January 1949, the Panel and its 
Subpanels have drafted a Master Plan Program for Components including all 
projects considered to be essential to round out a balanced line of com- 
ponants with respect to both the old and newer requirements which are set 
up by operating environment conditions and equipment objectives. The plans 
of these Subpa'nels are combined in the attached document LCP 17/4.1. This 
document puts particular emphasis on that portion of the program that is 
not yet undertaken because of lack of funds. 

P^RT II 

1. Operational Category of Master Plan 

The field cf component development and research is now assigned cate- 
gory SR-6(D) in the master plan for rosearch and development. This category 
should insure its having priority 2, However, appraisal of its importance 
in this category requires that the program on components be considered in 
the light of the following peculiar circumstances. The operational re- 
quirements common to many of tno now weapons and devices demand a practi- 
cally complete line of new components. This is a major undertaking which, J 
under the most favorable conditions, would require periods of time much 
longer than those required for the electronic equipment or the tactical 
devices themselves. This tip* matter requires that component development 
and its companion research and development in materials recoive first im- 
portance in category SR-6(D). 

Deficiencies of Present Ccmpononts in Meeting Requirements 

The trends in design and application. of now weapons, military vehicles 
and electronic gear for them, demand components meeting several requirements 
which, ara not met by any existing standard, types. These are: (1) operating 

ambient temperatures over tho range from -55°C (-67°F) to/ 2Q0°C(392 OF) j 
( 2) improved reliability and stability; (3) reduction in size and weight, 
and (4) adaptation tp packaged sub-assemblies. 

This document contains information effecting the national defense cf the 
United States within the meaning of the Espionage Laws, Title 18, U.S.C., 
Sections 793, and 794. The transmission or the revelation of its contents 
in any manner to an unauthorized person is prohibited by law. 
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LCP 17/4 (cont'd) 

During the post-war period some progress has boen made toward those 
objectives but due to Insufficient funds the situation today is that very 
little of the component development in the post-war period has reached tho 
commercial introduction stage, 

3. Present Rosoarch and Development Program in Support of Requirements 

3.1 It is considered feasible to devolop components in all classes 
which will moot these requirements, 

3.2 The military value of this program is the ultimate successful 
realization of new weapons and vehicles such as rockets, super- 
sonic planes, personnel, radios, etc., and the greatly reduced 
maintenance effort in forward areas, 

3*3 »t the rate of progress of tho components development program 
during tho past throe years, there is a very small probability 
w >t a successful outcome in a period of loss than ten years. This 
is regarded as wholly unsatisfactory and hazardous to the success 
of all programs involving electronic equipment, 

3.4 There is no escape from carrying cut this component development 
program. 

3.5 The program does net contain any duplication or work of 
questionable value. 

3.6 A primary factor interfering with the effective conduct of the 
components program has been and is, the lack of sufficient funds 
provided by the Services, 

4. Conclusions and Recoramendationa 

The Panel has come to the conclusion that administrative levels in 
all three Services have not emphasized sufficiently the importance of de- 
velopment and research on components. This conclusion is based on ob- 
servations of the insufficiency of funds as well as the delay in releasing 
funds until late in tho fiscal year. The latter tends to result in errors 
in framing tho technical objectives of specific projects due to the haste 
with which contracts have to be negotiated and placed, It also creates 
uncertainties throughout each fiscal year as to whether tho Services will 
actually undertake projects for which they have assumed technical respon- 
sibility a< 

Tho Panel strongly recommends that the Conmittee an Electronics take 
appropriate steps to urge on all three Services the need for a mure 
realistic and orderly approach to the matter of providing funds for com- 
ponent development. The Panel appreciates that in any fiscal year each 
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Service moy be unable to get all the funds it desires for all the develop- 
ment programs planned. This unavoidably leads to the necessity of choosing 
between the urgent and less urgent. The Panel foels that component develop- 
ment projects should get higi priority in this choosing process, because 
they are basic for the success of all electronic equipment, particularly 
those involving miniaturization and extremely high temperature operation. 

The Panel urges that the following steps are vital and essential to 
place component development in its proper perspective: 

1. Each Service should provide funds on a high priority basis for 
component development and actually earmark and allocate them 
at the beginning of each fiscal yaar. 

2. Fixed minimum amounts should be assigned to development on 
components and matorials within each Service so that the total 
for all Services combined should be a .minimum of six million 
dollars per fiscal year. Because of the accumulation of projects 
previously recommended and n~t activated and the gaps which 
should be filled it as desirable that the total annual funds 
should be approximately 10 millions. The amount for each Service 
should bear a proper and reasonable relation to the total sums 
allocated in each Servico for research end development of 
electronic equipment. 

3. In cases where one Service is selected to perform or sponsor 
Component and materials development work for une or both of the 
wther Services, arrangements should be made for the prompt 
transfer of funds to the selected Service at the beginning of 
each fiscal year. This assumes that each Service budget its 
own needs regardless of whether it sponsors or carries out the 
work. 
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uosoarch and Development on Electronic Components 
As Planned and Coordinated by Panel on Components, 

Commit teo on Electronic s , Roaoarch and Development Board 

Component ports aro collectively tho common denominator of all types 
cf electronic equipment. There is hardly a single electronic equipment 
development project that does not depend fundamentally upon prior research 
and development programs on component parts. This common denominator 
characteristic of component parts starts early in the nascent research 
stage of electronic equipment programs and follows through to the final 
electronic equipment programs and follows through to the final electronic 
equipment end item delivered for use by the Armed Services. 

Components must be provided for radar, countermeasures, communication, 
acoustics, and other systems. The aim should be to provide components 
adequate for system requirements, rather than to have systems characteristic g 
excessively limited by the characteristics of available components. System 
people will produce pattern of trends of physical parameters which must bo 
administered to by the components engineer at least two yea?s prior to the 
design cf the equipment. 

Electronic circuits and associated mechanical devices, control elements, 
protective items, and in fact all the operating sub-assemblies in a complete 
electronic equipment designed for use by the ^rmed Services frequently are ' 
limited in reliability, length of useful life and case of maintenance by 
the shortcomings cf available component parts. 

riany advanced electronic equipment developments, particularly in 
relation to miniaturization, impose the need for the development of new 
component parts capable of operation at elevated temperatures (2X°C. 'or 
higher}, at extremely high altitudes (up t- 400,000 foot for guided 
missile applications; and of withstanding increasingly severe thermal and 
mechanical shocks, to name only a few of the more stringent requirements. 

These needs apply not only to special purpose electronic equipments 
but also to more "run-of-mine" designs. For these latter designs, too, 
the development of a satisfactorily imprevod version is largely contingent 
upon the performance capabilities of the component parts available at the 
time of starting the improved equipment development . 

For the administrative levels in the electronics groups of each of the 
three Armed Services this component part availability need imposes a de- 
finite obligation to insure that adequate fund allocations are made from 
fiscal year to fiscal year to permit Cwmponent part research and development 
projects to load electronic equipment needs by a period of two years or 
more. Only by such advance scheduling will it bo possible to make improved 
component parts available on time to satisfy new electric equipment develop- 
ments. 
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This request fur a two year or more time lead for component part re- 
search and development programs is considered reasonable in view of th6 
following, facts: 

1, Component research and development programs impose a necessity 
f w r synthesizing various engineering and technical arts. Such 
programs in many instances can be achieved only through the 
joint and integrated roports of a working team of, for example, 
metallurgists, ceramists, physical chemists, plastic specialists 
as well as electrical and electronic engineers. 

2. The indispen sable prerequisites to many of these component part 
programs arc research studies in tne fields of dielectrics, in- 
sulating materials, semi -Conductors, magnetic materials, con- 
ductor materials, resistance alloys, lightweight metallic 
alloys, organic finishes and so forth. 

The progress made to date in relations to component *nrt research and 
development programs under the purview of the Panel on Components is 
described briefly in the following paragraphs. The descriptions are given 
for several series of component parts greupod in accordance with the fields 
of interest of the several Subpnnals, 

TfLAghlSSIOK LIMES 



A continuous assessment of development programs is being made to pro- 
vide tho Armed Services with manufacturable designs of transmission line 
and associated component parts to implement the needs of forthcoming and 
future radar end allied electronic systems. Such programs ore planned 
primarily to satisfy the requirements of radar and similar electronic 
systems and „f their integral source oscillators as these are achieved. 
Additionally, these c .velcpment programs must be planned tu anticipate de- 
sirable future electronic system trends and the future transmission lino 
requirements for transmitting and receiving oscillators which stem from 
such trends. The objective jS. all programs is t« provide transmission 
lines adequate for new c.r improved systems requirements and early enough 
to permit their integration into such systems, thus insuring that the per- 
formance v.f these systems will not be limi ted by tho performance or non- 
availability of the transmission line component parts. The Panel cn Com- 
ponents foels tnat certain very important transmission line considerations 
flow inevitably and Immediately from the existing and projected upsurges 
in the ranges and speeds of vehicular weapons being developed for possible 
future warfare, tlvt is, guided missiles, jet-propelled aircraft and 
other high-speed or supersonic vehicles. 
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Bath in tGrms of defense and offense these increased vehicular 
weapon speeds predicate "early warning" electronic aids having much greater 
range performance. In the case of radar this increase must come largely 
tnrough very appreciable increases of transmitter power (u A to megawatts). 
Transmitter powers in the megawatts as applied to present or to new designs 
of radar systems are limited to maximums largely predicated by the per- 
formance capabilities of the waveguides or coaxial conductors involved. 
Similar limiting effects arc imposed by the capabilities of high voltage 
piles cables. 

Present developments in radio frequency transmission lines and associ- 
ated component parts provide waveguides and some waveguide fittings in the 
frequency range up to some 100 Kilomegacyclos (Kmc)/second and capable of 
covering a 1+0% band. These waveguides vail operate at power levels commen- 
surate with breakdown levels of 15 to 30 Kilovolt s/am at sea level pressure. 
However, past experience shows that when a waveguide structure or fittings 
of any complex configuration arc employed the breakdown level drupe by a 
power ratio as high as 3 to 1. borne waveguide fittings are available for 
the 12% band, although their use is by no means universal. Other fittings 
are limited tu a very few percent in bandwidth. Research is in progress 
t- broadband existing fittings such as connecters and tees to make them 
usable over a 1+0% bandwidth. 

These previously mentioned power and bandwidth requirements' j-laco 
added emphasis on connecters and fittings with increased sm-’-thness in 
impedance characteristics (low voltage standing wave ratio ("VSKR"), and 
several waveguide fittings with those improved characteristics are under 
development , 

Stress will be placed in the development pregram on transmission lines 
tc> obtain satisfactory operation over a temperature range of perhaps -70° 
tu /200°C_, c-upled with other extreme Conditions such as humidity, salt 
spray and dust. Minimal size and weight component parts, lower loss wave- 
guides for use at the nighcr frequencies and a more comprehensive lino of 
component parts for tho various frequency bands will also be emphasized. 

It is dear that the expeditious development of new or improved, high 
power, broadband transmission lines is dopendonb upon a synchronized de- 
velopment i rogram in ougawatt electron tubes and more detailed and accurate 
information concerning advanced needs of the megawatt radar equipment de- 
velopment programs. 1 

c;.p. CITORS 



Basic research and development work has been started on two types 
of capacitor dielectrics. This work is necessitated by the fact that there 
are no available commercial dielectrics which will satisfy requirements for 
the development of high temperature operating capacitors having capacity 
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versus volume factors equal to or better than present types under JAN 
specifications. 

In general, progress has been made in terms of improved characteristics 
for JxiN typo capacitors, but little has been achieved in developing capaci- 
tors requirod for extended temperature operating ranges encountered in new 
designs of all types of electronic equipments, iJi emergency would catch 
tliis country in an unfavorable position in relation to producing these high 
temperature capacitors in largo quantities. 

COILS. IKDUCTQrtS oND TflnhSFORNERS 

Progress has boon mado in reducing the size and weight of power trans- 
formers for operating in S5°C. ambient by employment of a 115°C. tempera- 
ture rise, resulting in a maximum permissible operating temperature of 
200°C. Contra s tod with 125°C. maximum operating temperature transformers, 
the average weight and volume of the 200°C. transformers was 38£ of the 
125°C. units. In the case of reactors the 200°C. tyj.es had 60;? of the 
weight and 45/S of the volume cf their 125°C. counterparts. 

nork has been completed under one project relating to the letection 
and measurement of corona in power transformers, anc' tho study of the die- 
lectric properties -f a largo number of insulations as affected by fre- 
quency, temperature, voltage and humidity. 

Ltudics are un J er way of the properties of old and new magnetic alloys 
as related to completed cores used in tronsforners. The results of this 
stuiy should provide realistic design data on such properties. 

•eiothcr development project is producing samples of video transformers 
of extended frequency ranges and is providing generalized responso curves 
which bri'lge a gap between olectr^nic equipment circuit engineers and 
transformer design engineers, enabling tho latter to design close tolerance 
transformers. 

Another project has developed 456 Kc transformers of good electrical 
characteristics in a volume of only 0.475 cubic inches. 

Another project has provided pulse transformers design data which 
can be converted readily into a very useful design manual. 
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Most of the research and development effort In this field is dirocted 
toward tne improvement and extension of frequency ran b e of the quartz 
crystal resonator as a frequency control device. Other studies, however, 
include mngneto-striction, cavity resonators and printed circuit L-C pairs. 

A study of the performance of crystals as a function of surface con- 
tours has produced rosults wnich era conducive to improved crystal per- 
formance and control of crystal operating characteristics. Findings having 
long-ran & e significance have resulted from a study of oscillator circuits. 

a staly is under way in relation to methods and instrumentation re- 
quired for the synthesis, of quartz. 

i 

Substantial progress is being made in discovering means for controlling 
the aging of platod crystals. 

Investigation is being made of the feasibility of improving overtone 
crystals in the range 75 to 125 megacycles per second. 

A study of circuits fer use with overtone crystals (above 100 Me s. /see.) 
is leading to clarification of the problem and has produced to date one new 
and useful circuit. 

Efforts are being made to increase the utilization of natural quartz 
by developing means f cr removing twinning. 

Progress being made in the synthesis of quartz is sufficient t~ permit 
the removal of quartz fr-m the list of critical materials in view cf the 
presont stockpiling. 

,'iniature crystal units packaged in miniature hwlders (l/2 n x 3/4" x 1 N ) 
have been achieved for satisfactory oporaticn up to about 85°C. 

Progress is being made in the measurement, specification, and control 
of tho properties cf crystal units for the aid and guidance cf test equip- 
ment groups. 

The currant problem presently deemed m. st urgent is to improve means 
for tho direct control of frequencies above 75 Mcs./sec. which control is 
needed for a number of specific electronic equipment applications. In 
this connection it is felt that a three year development period will be 
required to reach an upper value of 225 mcs./sec. and an additional three 
years to reach 450 mcs./sec. which is viewed as tho ultimate limit for 
quartz. 

Consideration is bain^ given to initiating additional development 
work on frequency control devicos at frequencies in excess of lOOQncs./sec. 
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DIELECTRIC MATERIALS 



In the broad field of research on insulations, a large amount of fun- 
damental data has boen obtained on ferroelectric materials; dielectric 
properties of insulating materials up to 3 x 109 cycles per second; elastic 
breakdown of gases from low pressure to the liquid state; and breakdown 
studies with ultra-high-speed impulses. 

One study project has yielded a theoretical correlation of the die- 
lectric constant and power factor of some solid insulators, a theory ex- 
plaining the crazing of polystyrene and other plastics, a basis for the 
production of satisfactory linear high polymers from cyclic compounds, a 
basis for the production of elastomers by curing low molecular weight 
polymers to high polymers, a basis for polymerization by use of dirolical 
initiators, and a basis for the quantitative correlation of the mechanical 
properties of polymers with molecular structure. 

Methods under this same study contract have boen developed to cover: 

1. Measurement of power factor and dielectric constant of insulating 
materials at radar frequencies. 

2. The study of the various f< ctors involved in arc resistance 
and tracking in insulating materials. 

3. The determination of the impact strength of insulating materials. 

Work performed under this same study contract has led to the de- 
velopment of: 

1. One type of mcil amino-resin glass- cloth laminate having superior 
insulating properties even when wet, and a second type for low 
dielectric loss applications and having excellent wet-insulation 
properties . 

2. Melamine-resin paper bass laminates having superior arc resis- 
tance and ona type of which is suitable for punching operations. 

3. A transformer potting compound prepared from castor oil and 
diisccyenates. 

A. A catalyst for silicone rosins which greatly reduces curing 
time. 
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Work at the National Bureau if Standards has resulted In the following: 

1. Methods and materials fir shortening tho gel time and final 
cure of NBS Casting Resins. 

2. Study cf now materials (in experimental quantities) for their 
dielectric properties, 

3. Examination of hi^i temperature characteristics (short time 
exposure at 200°C, or 500%.) of various conmorcial dielectrics. 

4. Determine tun of electrical properties of high polymer materials 
frco 60 cycloB to 9000 megacycles per second. 

5. Measurement of electrical jj^pertios of gases at frequencies 
up to 24,000 megacycles per second. 

In the general field of dielectric materials silicone resin die- 
lectrics have boon developed which are now ceing used widely for high 
tempo rat uro applications to electrical motors, generators, transformers, 
switch gear, wire and cable. 

Melamine rosin diolcctrics have been developed and are new in general 
use for electrical power and lighting applications. 

Phenolic asbestos molded dielectrics have been developed and are dis- 
placing h honolic cotton materials f«r electric ; owor and li Jiting applica- 
tions. 

Polyethylene dielectrics are being applied widely to R.F. and other 
type cables and the yearly production of this material shortly will reach 
50 million pounds per year. 

Improvements are being made in glass fiber reinforcement for use in 
varicus insulating materials. 

Progress is being made in the study of the changes in the dielectric 
constant and loss factor of certain plastics with time, and of the chemical 
deterioration of polyvinylformal. 

Outstanding progress is being made In tho synthesis of new fluorinated 
styrene monomers and electrical grades of catalysts. 

Tc meet aircraft antenna housing and radumo needs a hiji temperature 
resistant, polyester-glass, low pressure laminate possessing hi^h flexural 
strength at 500°F. and possessing sutiable dielectric properties at micro- 
wave frequencies has been develcpod and rain erosion has been improved by 
the application cf neoprenes as an outer coating. 
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Progress has been made in the synthesis of poly-granular mica which is 
a low loss, high machinable material. 

Ceramic plates havo been dry-pressed from calcines of a series of 
barium-strontium titonates f~r application tu multiple-plate, temperature- 
compensated capacitors. 

Fundamental researcii and development work has been done in relation 
to the structure and changes of structure of titanates especially in rela- 
tion to fabricated thin sheets. 

Considerable progress has been made in improving the nen-wetting 
characteristics of ceramic surfaces. 

Considerable work is being done to improve tho thermal endurance of 
various ceramic cielectric materials. 

ELECThO-xJBCHANICAL DEVICES 



A relay has been developed which is hermetically sealed and capable 
of iteration over a temperature range from -65 C C. to 200°C. at altitudes 
up to 70,000 foet, and weighing unly 2 ounces. 

A sealed socket for miniature tubes has been developed which will per- 
mit mounting tubes externally to a sealed, pressurized assembly. 

Work is in progress to develop an improved version of the existing 
A-N electrical connectors with rolation t~ reducing corrosion effects, 
number of separate verts, efficacy of sealing end reduction in sizo among 
cthor characteristics. 

A low speod shaft seal (up to 50 rpm) has been dovelopod that can be 
incorporated in tho mounting bushing of such devices such as potentiometers, 
variable capacitors, rotary switches, etc., without any increase in size. 
This seal is a gasket seal which will seal satisfactorily up to a pressure 
->f 15 psi. 

Considerable progress has been made on the development of an 8 posi- 
tion sealed ratary switch (up to 15 psi). The electrical rating is 1/2 
amp at 500 volts. 

Positive progress has been made on a miniature, sealed, magnetic 
circuit breaker of approximately l£ ,r x 1" x £ n having ratings of 10 milli- 
amps to 10 amps in the same case size. 

A miniature, seeled, high speed polarized relay has been developed. 

This relay is especially suited to teletype and other high speed communi- 
cation equipment. 
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A satisfactory scaled plug and jack assembly (3 contact) has been 
developed which con be used on equipments other than switchboards. 

METERS AND INSTRUMENTS 

» ru^gedizod meter has been developed which will withstand shocks 
in excess of 300 g and vibration in excess, of JAK Specifications. 

n voltage indicator of the neon type has been developed which is 
accurate within seven percent and can easily be made in mass production. 






ft 





Gape in Programs un Components 



lissential projects recommended by the various Component Subpanels 
and not yet initiated aro given below: 

This perti^n of the program has not boen undertaken because of 

lack of funds: 

1. I-F and R-F transformers and coils; exploration of new design 
netheds for, 

2. I-F and R-F transformers and coils; development of miniature 
unit 8 for 200CC operation. 

3. Pulse transformers, high power; development uf units with rood 
mJLsturo resistance yet capable of operating at high temperatures. 

4. Pulse transformers,, hiji power; development of units which will 
operate over a wider range of pulse widths. 

5. Pulse transformers, miniaturised type; need for development of. 

6. Gas-filled transformers; exploration cf possibilities of. 

7. Transformers for operating temperatures in excess of 300 c C; 
.levolopmertt cf. 

3. Dielectric materials for hi^i temperature operating transformers 
in excess cf 300 °wJ development of. 

9. Hi Ji dielectric constant ceramic materials suitable for use 
in capacitors for wide temperaturo range (-55° to 200°C); 
envelopment cf. 

10. Ceramics for electron tube structures; improvement cf-. 

11. Diolectric materials for radGme applications; development cf. 

■ 

12. Terminal assemblies for various components; improvement of. 

13. Ceramic to metal seals; need for extensive development of. 

14* Dielectric materials, plastic films, for wide temperature range 
(-65 to 250°C); development of. 

15. Hifji conductivity alloy having low value of temperature-coefficiant- 
of -resistivity; need for development of. 
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16. Frequency control devices and filters; need for development 
anti improvement of test and production methods for (300 Me 
and up). 

17. Frequency control devices and filters; need for work on 
miniaturization (300 Me and up)* 

Id* Frequency control devices and filters; need for control of 
characteristics of rational circuits (300 lie and up), 

19. Frequency control devices and filters; development of , 
fabrication techniques. 

20. Froquency control devices and filters; inadequacy of work for 
wide temperature range, aging, increased band width, increased 
froquoncy range, and yionoerin^ research on. 

21. Electro-mechanical devices (e.g. circuit breakers, relays, 
switches); need for work on mmiaturizati n of* R-F selector 
switches aro a specific example. 

22. Electrcwaochanical devices; need for develo^nunt of components 
with high shock resistance. 

23* Electro-mechanical devices; work needed on adequacy of seal of* 

24* Elec tro-macha meal devices; development neoded tc meet high 
temperature (200°C), operation cf'« 

25* Relays; improvement needed to withstand vibration of* 

26. Sockets and connectors; inadequate work on those components, 
require considerable work particularly from standpoint of 

sealing and miniaturization of, 

.« 

27. Meters and instruments; additional work needed on sealing, 
miniaturization, rnd shuck resistance * 

26. Motors and instruments; need for reduction of now dosijtxs 
to production and inclusion in development models of 
electronic equipment. 

29. Meters and instruments, materials for; additional work should 
be 'lone on permanent magnet materials both from the standpoint 
of improvement 1 of magnets and the reduction of the use of 
strategic materials such as cobalt. 
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30. Magnetic materials; further work indicated on development cf 
core materials for high frequency components, such as R-F and 
I-F coils. 

31* Resistors, composition and wire ■Hound; need for further work 
on temperature coefficients, noise characteristics, and 
capability of operation at elevated temperatures. 

32. Resistors; need for iraprcvem&nt of all ty^es for higher 
frequency, application of. 

33* Rectifiers; need for work for high temperature application, 

hermetic sealing, miniaturisation of, and hir£ier voltages types. 

34. Capacitors; development work to extend tomperaturo rahge of 
ell types without increasing size of. 

35k Capacitors; need for work on sealing problems at hi^i temperatures. 

36. Capacitors; need for improvement of temperature coefficient of 
capacitors for higher stability circuits^ 



37. Capacitors; further work needed t. make 0 less, vitreous enamel 

and other mica capacitor substitutes available for. 

* 

38. Ga^acitors; neod for work on capacitors having improved overall 
characteristics of smaller size, higher Q, hirjior operating 
temperature, ctnd lower temperature coefficients of capacitance. 

39* Capacitors, fixed ceramic ty r es; need more work to improve 
temperature, voltage, and frequency characteristics cf. 

40. Capacitors, variable; need for development of standard series 
having sealed enclosures, gas or liquid-filled, suitable for 
usual transmitter receiver applications with particular 
emphasis on high stability. 

41. Packaged sub-assemblies; need further development of a universal 
and encapsulating matorial for unitized construction of. 

42. Packaged sub-assemblies; further development and adaptation 
needed for potting and encapsulating c copounds. 

43. Packaged sub-assemblies; aevolopment to improve interconnecting 
means with particular emphasis on plug-m arrangements* 

44. Packaged sub-assemblies; neod further development cf packaged 
power supplies for. 
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45* Cocling; further work needed on heat transfer problems and 
development of components to cool equipment in view of 
miniaturization and high altitude operation* 

46* Finishes; need for developing corrosion protecting high R-F 
conductivity type of. 

47* Hijjicr than prosont power R.F. and pulse linos, need for develop- 
ment of. 

48. Extremely broadband lines to enable proper development of 
extremely broadband tunrble systems, need for program on. 

49. Component development noedod for imp rovod transmission lino 
systems, noed for. 

50. Magnetic amplifiers, need for listing of available types and 
characteristics of, survey of military rocuireraonts for, and 
for standardization of. 

51. Development of laboratory type measuring equipment for electronic 
components, noed for, (Examples of particular deficiencies 

are as follows: the measurement of the temperature coefficient 

of capacitance, inductance and resistance; the measurement 
equipment for determining the effects jf vibration and shock 
on components; the measurement of noise and frequency charac- 
teristics of resistors; the improvement of Laboratory measurement 
equipment as regards accuracy. Wider ranges of temperature, 
frequency, and more continuous recording of characteristics as 
conditions are being changed, and the need f-r more automatic 
equipment for performing the measurements, particularly from the 
standpoint of saving man-hours and reducing the man-hours of 
highly skilled personnel is indicated.) 

52. Dielectric material, need for development of a domestic source 
„of very high purity aluminum for hard dry oxide coat capacitor 
dielectric' to complete the present development of this type 
capacitor. 

53. Dielectric material, investigation of availabilitv and for 
development of extremely thin (-0002 in. thickness) and super- 
density (1,25) Kraft tissue &r capacitor dielectric. 
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